Single crystals of the 4,4'-diamoniumdiphenylmethan sulfate hydrate, denoted DDPS, were grown by slow evaporation solution technique at room temperature. The compound was characterized by single crystal X-ray diffraction, IR and thermal analysis (TG-DTA). It crystallizes in the monoclinic system 
Introduction
The chemistry of hybrid materials has received an important growth in last two decades; it was an impressive area of research for many investigations in different field of sciences [1] [2] [3] . In fact, "pillared layer" materials and threedimensional frameworks are formed involving the sulfates ligands which pro-mote the formation of alternating organic and inorganic layers [4] . Not only the morphologies or the length of sulfate groupments can give this chemistry its important feature; but also the chemical identity of the organic group can profoundly influence the whole structure of these compounds [5] . Presently, various syntheses of organically cation-templated sulfates crystals were the subject of many investigations which have been of great benefit in various fields of sciences [6] [7] [8]. It is worthy to note that, in general, the observed sulfate anions are, basically [HSO 4 . The cohesion forces in these hybrid compounds are dominated by electrostatic interactions, Vander Waals contacts, and hydrogen bonds (O−H···O and N−H···O). These hydrogen bonds play an important role in the mechanism of association of molecules that either biological or not [9] .
The title compound (DDPS) is an additional example for illustrating the templating effect of aromatic ammonium molecules on sulfate. In addition, structural considerations resulting from crystallographic studies, some organic sulfates exhibit non-linear optical properties [10] , or phase transitions [11] . The present work continues a series of investigations into the factors influencing the dimensions of sulfate anion-organic cation interaction. 
Experimental

Synthesis
By slow evaporation single crystals of the studied compound were obtained from a water was added to a solution of sulfuric acid. The resulting solution was filtered through paper and left at room temperature. After several days, transparent and good single crystals were produced, which were filtered and air dried.
Characterization
X-Ray Single Crystal Structure Determination
The intensity data collection was performed using an Enraf-Noniusdiffractometer and monochromated Mo radiation (λ = 0.71073 Å). Pertinent details of the crystal structure of (C 13 H 16 N 2 ) 1.5 HSO 4 SO 4 ·H 1.5 O are listed. The strategy used for the structure determination and its final results are gathered in Table 1 . The structure was solved with a direct method, from the SHELXS-97 programs, which permitted the location of the HSO 4 and SO 4 groups. The remaining nonhydrogen atoms were located by the successive difference. Computer programs SHELX-97 [9] Data reductions programs Denzo [10] Refined parameters 409
Goodness of fit on F2 
Thermal Analysis
Setaram TG-DTA92 thermoanalyzer was used to perform thermal analysis on samples of DDPS. The TG-DTA thermograms were obtained with 21.5 mg.
Samples were placed in an open platinum crucible and heated in air with 5˚C/ min heating rate; an empty crucible was used as reference.
Results and Discussion
DDPS Structure Description
The crystal of the title compound is built up from 4,4'-diamoniumdiphenylmethan cations, two types of sulfate anions with different ionization state, i.e.
[HSO 4 ] − monoanions and [SO 4 ] 2− dianions, and from water molecules. Figure 1 showed that the asymmetric unit of (C 13 H 16 N 2 ) 1.5 HSO 4 SO 4 ·H 1.5 O was formed by two crystallographically different cations, two independent anions and one water molecule. The main geometrical features of different entities are indicated in Table 2 .
A view of the structure projected along the b axis is reported in Figure 2 . The atomic arrangement of the structure of the DDPS was described by a three- (10) S (2) O (5) O (6) O (7) O (8) Main geometrical characteristics of these cations are summarized in Table 2 .
With regards to the organic cations, the A cation has a local symmetry, in which the C(1) atom is located on a C 2 axis. Each sulfate anion is linked to its organic (5) (ii) 1 .044 2.458(7) 3.195(6) 139 ( (7) (ii) 
IR Absorption Spectroscopy
Recently, several researches on the vibrational properties of organic sulfates containing HSO 4 and SO 4 groups had been widely investigated [21] [22].
These studies have been focused, essentially, on the relationship between symmetry considerations and normalmodes vibrations of these groups. The common result is that these groups loose theirs free state symmetry (T d for SO 4 and C 3v for HSO 4 ) to be C 1 under the effect of its incorporation in the complex and its interaction with its crystalline environment. As a result, the vibrational properties are affected by moving the degeneracy of some normal modes, splitting of some IR active modes and appearance of some IR inactive modes. Here, we recall that the free ion SO 4 , in its ideal Td symmetry are ν 1 = 981 cm 
Thermal Analysis
The simultaneous TG-DTA analysis curves of (C 13 H 16 N 2 ) 1.5 HSO 4 SO 4 ·H 1.5 O were carried out in air at a heating rate of 5˚C/min on a sample of 21.5 mg placed in a platinum crucible and heated from ambient to 325˚C. The result obtained during the decomposition of the title compound is illustrated in Figure 5 . This study shows that this complex is thermally stable up to 185˚C. 
Conclusions
The crystals of the 4,4'-diamoniumdiphenylmethan sulfate hydrate, (C 13 H 16 N 2 ) 1.5 HSO 4 SO 4 ·H 1.5 O, have been synthesized by slow evaporation method at room temperature. The X-ray diffraction helped us to determine the cell parameters and the space group. The structural study showed that the anionic groups SO 4 and HSO 4 are gathered by inter-anionic strong hydrogen bonds giving birth to clusters Figure 5 . TG-DTA thermograms of (C 13 H 16 N 2 ) 1.5 
Appendix A. Supplementary Data
The final atomic coordinate and thermal parameters are given in Table S1 .
Those of hydrogen-atoms were also determined but are not given, in order to shorten the table. 
